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In a small positive progressive wave, the relation between the particle-
velocity u at any point (now reckoned relatively to the parts outside the
wave) and the elevation h is

).A .................................. (7)

If this relation be violated anywhere, a wave will enferge, travelling in the
negative direction. In applying (7) to a wave of finite height, the appropriate
form of (7) is

where/is a known function of I -f A, or on integration

}dh.........................(9)

To this particle-velocity is to be added the wave-velocity

V{(Z + A)/}, .................................(10)

making altogether for the velocity of, e.g., the crest of a wave relative to

still water
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Thus iff be constant, say g, (9) gives De Morgan's formula

u=2*/g{(l+K)*-l\    ........................ (12)

and (11) becomes

(13)

(11) gives as the velocity of a crest

which is independent of h, thus confirming what was found before for this law
of force.
As regards the question of a bore, we consider it as the transition from a
uniform velocity u and depth I to a uniform velocity u! and depth I', I' being
greater than I. The first relation between these four quantities is that given
by continuity, viz.,
lu = l'uf .................................. (16)
The second relation arises from a consideration of momentum. It may be
convenient to take first the usual case of a constant gravity g. The mean
pressures at the two sections are ^gl, \gl', and thus the equation of
momentum is
-P) .................... . ....... (17)